Assessment of Inflammasome Activation by Cytokine and Danger Signal Detection.
The evaluation of the inflammasome activation usually addresses the presence of extracellular IL-1β and IL-18 or the secretion of danger signal proteins such as HMGB-1 through their quantification using an enzyme-linked immunosorbent assay (ELISA). The ELISA is a routine laboratory technique that uses antibodies and colorimetric changes to identify a substance of interest. ELISA uses a solid-phase enzyme immunoassay to detect the presence of a substance, usually an antigen, in a liquid or wet sample. Using 96 well plates, the ELISA technique enables to quantify the concentration of a single cytokine in multiple samples. However, a limitation of IL-1β and IL-18 ELISA is the absence of discrimination between active and non-active form of the proteins, parameter critical, for example, to distinguish the biologically relevant IL-1β from its poorly active form pro-IL-1β. This issue can be solved using western blots or immunoblots (IB), a common analytical procedure to detect the presence of different proteins in biological samples. Using denaturating conditions, IB allows the visualization of different sizes of the proteins of choice and is a commonly used technique in the inflammasome field to evaluate, for instance, the maturation of pro-IL-1β, pro-IL-18, and pro-caspase-1 into mature IL-1β, mature IL-18, and mature caspase-1, respectively. Moreover inflammasome activation may lead to the release of inflammasome particles outside the cell through caspase-1- or caspase-11-dependent cell death mechanism termed pyroptosis. In this case, NLR, ASC, and caspase-1 components are detectable outside the cell using IB analysis. ELISA and IB can be performed on cell culture supernatant or cell extract and on ex vivo samples from organ homogenates or biological fluids such as serum and plasma or bronchoalveolar lavages.